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(57) Abstract: This invention relates to pyrazolopyrimidinethione derivatives, salts and solvates thereof, preparation methods 
and use thereof. The pyrazolopyrimidinethione derivatives according to the present invention posses the structure of general 
formula 1, wherein, R,, R 2 , R 3 and R, represent alkyl, alkenyl, or aryl; R 5 represents hydrogen, alkyl, alkenyl, alkoxyl, 
cycloalkoxyl, aryl, or alkylacyl; R6 represents hydrogen, alkyl, alkenyl, cycloalkyl, or alkylacyl. The pharmaceuticals containing 
the compound of the present invention and used for the treatment of impotence and sexiessness have the advantages of high 
selectivity over PDEV, long action time, less side reactions, and the pharmaceuticals will arouse no side reactions of blood 
pressure decreasing and heart rate increasing, and it has broad market prospect. 
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55 M 80 ^^fa(PJd^ 18-75%„ ®m, ^S^itW^ 1 1^£KjP0j£S#, 

ftw^M^&^mm (cgmp) ^Jtjp, cGMP^i^m^^, itmxm 
^m^p, %mn^%}&e cgmp mmpMfMmitmm~mm (pde S ) m 
t>, ^mmm^w^m^mmmm^mmm cgmp ^^mmmr.mmv cpde 
v) , puEvmmmmtocGwfftTk^mmmmvjmo 

mmm (sildenafil) &-ftmtmmk-mnwmm, &m^m 

&m%W^ CN1057464A *&JfJ ' &tt>^R%M&1i&m&\k^m^& 

'jf^itwmmmmm; cn 1124926A immt^m^m^mmm^ 
^mMmm^mm^; cnh68376a ^^jfj-m^mmmmmm^ 

^'jfi^:(50mg/^ loomg/^), ^m%&#iwmmto$<M> mm^ ifo. 

CN 1393444A^JFT— 5-[2-Z,M£-5- (Jl^-3, 5-— 
i*-l-«IBfe) **]-l-¥S-3-IE^S-l, 7 H-ntfcP*^[4, 3d]PgP^-7-S 

4fc-£$f. SMifelMl^tti^ (30mg/d) , LD 50 ^J 772.5-1052. lmg/k go 

^ffl^^J 2003101016916) AffJ— ^VC^^H 5-[2-Z»H*-5- 

(ii^-3, 5-- ¥*iJ«-i-$tlfc> ^*]-i-Z*36-3-iEP93l-i, 6--SL- 7 H-Pfct 
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nJR^3$30mg/kg, 15mg/kg^BlHHM|3#5Omg/kg^2/h0^rt, m&'b 

Uttmm^ufftmmkmfrm$)(53 &>43 19 ^,mn^^cQ2. 5%, 

56. 6%, 50%) , ^&&ttf®M (3 12. 6%) fck^W^^M^WM^ (P<0. 01) , 
5 ^3^S'|4#'t4i^^HJ^^LD 50 ^:^ 1 2000mg/kg, BJMi^Tffi«P# (LD 50 
^ 635mg/kg) , fi^WHSfc^l&iiEW^H^WMI^fficff^ffi, 

mm- mm i > ra^^^#^^^ 0 

10 %Bfl4BF 



is i-6 ^JS^w^ftssR 3-6 ^s^wjf ^agftas^w 1-6 >nr 
m^fo&m, 2-6 tiJifKiji^s^ 6-io ^mm^^m-, 

R.Ai-6f*JRf(»jK*, 2-6t«If^I, i-6^$HC^ 

3-6tIIT^ltl, 6-10 ^figJg^W^*^ 1-6 >h«Jg 

20 Rs^M, 1-6 ^HiSUS^KH&g, 2-6t«IfW^i. l-6tIJIf 

ft£££t,£, 3-6fiHfM«Illi> 6-10 >hflU5?tt^»SJc 1-6 >N8 

WJF^aW 1-6 -^WJR^WffiSfe*. 
25 • ^UittafeWtti^^WS; II W^tH, R.> R 2 , Rs. R4^Rsffi|eI 




^■t 1 , Ri> R2^R»ffii^^i»i. *i-6tiif^i, mdr-^^m 
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II 



l$-H8BfeS) **]-l-¥S-3-iERai-l, 6-Z1S-7H -Btb^[4,3-d]€(g 
-7-5feKi 5-[2-Z,tt*-5- (jli^-3, 5--ffJSM§-l-fijt@«) ^S]-l~¥ 
S-3-IEMS-1, 6-Z1M-7H -WtR*^ C4, 3-d] B9fB£-7-«Effl , 5-[2-^ft*-5- 

-ntk^^[4,3-d]^-7-^S; 5-[2-Ep*R3£-5- (m^-3, 5--?Iti-l- 
OTfc*) ^S]-l-Z.S-3-iE^*-l, 6-Z1M-7H -BtfcP*^[4,3-d]PafB£-7-5lE 
BB; 5-[2-Z.fL*-5- (flR^-3, 5--fiii-l-«l) *H]-l-Z»ai-3- 
JEmm-l, 6--^-7H-Pth^[4,3-d](®B$-7-^S^5-C2-MftS-5- 
-3, 5--^SP^Hi-l-$M®tS) ^]-1-Z^-3-IEpM-1, 6-~M-7H -Afcl^ 
#[4, 3-d]*ISfc-7-?&K^. 



m&jMtoj&gL, win, m&mmmffim, ta^mwt> Hi^iifwM? 
lit, =m,mnm&; ^mmm, tm^ii^fsii^wf 
*fi«Ka, ^waubk. $nzm m^n^ m^m, ^i?> 

#E^Rr^^Mm^^#E^4to ^%mm, t®m.&m mm.m.m, m, 
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(HI ) (IV) 

^ 1-6 tinf 3-6 tiif w^ssimw i-6 

m^ffi^m, 2-6 ^mm^mmamm e-io ^mw^m^m-, 

%m,m, 3-6tiif^jf^i^s, 6-10-1-^^^^^ i-6 ^mm 
=? m^mm i-e +mm=?m&mmx 

*&W&$lii£T%-mi\&^ i tt^ltt:^, ^ v Vc^W)^ iv 




(V ) < IV > (VI) 



ft IV, V. Vl^t/+R.> R 2 s R 5 > Re^I^X-^^I^ 
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WB|s|, Y^C1> F> Brgclo 

ik&Vs vi tlrlft^. ^&ftftffiikffl%iftmikr.mm 2, 4-jr(x* 

31^36) -1, 3--«E^-2, A-~m^T^-2, 4--ffiik%9 (Lawesson t^J)£3£ 

fij^t^, tem^mmimnvj, -t¥^> kmr^ 1, 2--^ 

J§Z$a^£-20-200°C o 

J^JEWfe&JSWfl^&IEtfn V nj EP463752 ^^W^fteSJPTH 




Na0C 2 H 5 /C2H 5 0H 



YSO3H/SOY2 



M c &ti'bALmmm^tofo&, ^f^mst&m^ ^mmta* summit 
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ftm^w&mnmmmm, mmm> mmq, ft^m* mm%u mmm, m 



M^'&m. mmmw> mm^m, >&mw&psmnA^m> m^mm* # 
nmrn^^mx^u mm, mm, mm, pit^aitffliii^^, 

6--M-7H-0tb^[4, 3-d]«-7-^S (5^ II * 
R.^IEl^S, R 2 ^;ZiS > Rn^jZ^, R 4 > R 5 ^¥*) (.ik-&Vo (1) ) 

ft 5oo m i ^.mmm&u*, £n 2 ^t, #pa logi-Zsm-z-jEmm-*- 

m.mn\tm-5-t?WcJ&, 250ml =fM-&f¥f%mffi, 10ml *^*PM 5 

turn, mmmft&msh, Mmm&u, ip*^, amift 

7X^«> 7Xv5fe. mjE^mm^^n 13. o g , ^74.o%„ 

(m. p. ) ^J136-138°C; MS (FAB) 345 (M+l) „ 

#[4, 3-d]P^l^-7-S 

^ 1.0g^pA75ml^7X^II4', %hfrM%^m, ^PA^il(l)^8.0g, 

iE]^4-5h, ^ss^Bt, tfzmmmm, m\i^mm&mmmmmw, am, 

7^, BsTP, ¥I?S^b b B #6. 5 g, ^85. 7% B 
/^tl^^m. p. 114-15°C ; MS (FAB) 327 (M+l); 

'HNMR (DMS0-d 6 ) (ppm) : 6 0. 94 (t, 3H) , 6 1. 34 (t, 3H) , 5 1. 40 (t, 3H) , 
6 1. 75(m,2H), 6 2. 79(t,2H), 6 4. 14(q,2H), 6 4. 53 (q, 2H) , 6 7.06(t, 1H) , 
6 7. 15 (d, 1H) , 6 7. 46 (m, 1H) , 6 7. 68 (m, 1H) „ 

^5-(2-ZL^S^)-l-Z,*-3-lEMS-l, 6--M-7H-Rtb(^ 
#[4, 3-d]P^P^-7-®f t S 

ft 100ml H^P/ftMSt, liWPM (2) j^t/3. 5g, ¥^ 30ml ^fP, 3L 

^ft-$M.o g , iHim2/h0t, s^^Bt, u&m^, mm^uBM 

UffimM, 2NNaOH^$#fc^, zfcife, WfllMffi Na 2 S0 4 ^fei, #t£f§, 
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*ftj*feB# 3. lg, j*m>. 84.4% 0 

i e *V9j%&m.p. 130-131°C 5 

'HNMR (DMS0-d 6 ) (ppm) : 6 0. 94 (t, 3H) , 5 1. 39 (t, 3H) , 8 1. 40 (t, 3H) , 
6 1. 77(q,2H), 6 2.84(t,2H), 6 4. 19(q,2H), 6 4. 95 (q, 2H) , 6 7. 11 (t, 1H) , 
5 6 7. 20 (d, 1H) , 6 7. 53 (t, 1H) , 6 7. 83 (d, 1H) , 6 13. 31 (s, 1H) ; 
MS (FAB) 343 (M+l) . 

&m*> &j&5-(5-umnm-2-z,m^m-i-z*m-3-iEmm-i, 6- 
-^-7h-«#[4, 3-d] v$vfe-7-mm ■ 

& ioomi ^mmfafafo*, t&mnmnA 5mi mmm> wmnmm io°c, 

10 ^»PA3.0g^(3)^WP^, mfeto A 5. Oml Zll 

w,, fc&m&wmAmmk*w^n&mi*±i&, uvj^m, ?^m, M g so 4 T 

i> #c*§f#3.3g, ^^84.5% 0 
15 (1) ) 

1.2g«Bi£-2, 6--^SB^ni^5inl tMfr'f , }>m^iPTJPA 3. Og ^ 
W(4)M^4&, jfcjSt^JgJS Na 2 C037K^^», TMJfc, Na 2 S0 4 T'Jt, £M 
Z.fflm^^Htfe®#3.2g, ^81.2%. 

j*<®}>m&m. p. 202-203 °C ; MS (FAB) 519.2 (M+l) ; 
20 ' 'HNMR (DMS0-d 6 ) (ppm) : 6 0. 92-0. 96 (m, 9H) , 8 1. 34-1. 40 (m, 6H) , 6 
1. 72-1. 78 (m, 4H) , 6 2. 75-2. 86 (m, 4H) , 6 3. 47 (d, 2H) , 5 4. 23 (q, 2H) , 6 
4. 96 (q, 2H) , 6 7. 39 (d, 1H) , 8 7. 89 (q, 1H) , 6 7. 94 (d, 1H) . 

25 3g]-i-¥*-3-iEM«-i, 6-HM-7H-Ptl:^^[4,3-d]PtP$-7-^ (SUI^F 

pm u&j& 4-(2-z>mm^m,]&m)-i-^m-3-iEmm\km-5-¥mm 

U l-¥*-3-iEPI»-4-«C*itti*-5-¥BtIBc*JS». &M£M#iJ l l 

30 /^l*&£m.p. 155. 5-56. 5 0 C; MS (FAB) 331 (M+l). 

^2, 5-(2-Z.ft*^3l)-l-¥*-3-jEWS-l, 6-~it-7H-nttP£#[4, 
3-d]PgP^-7-i| 
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&Mmmm i &m 2 82. 6% 

l^WM^m. p. 147-149°C ; 

7C|?##T C 17 H 2 0N,,0 2 if^fS: C 65. 38%, H 6. 41%, N 17. 95%, Ill^ft: C 
5 65. 47%, H 6. 28%, N 17. 74%; 
MS (FAB) 313 (M+l) „ 

#WZ, ^&5-(2-ZJRS3£S)-l-¥S-3-lEi^-l, 6-~^-7H-Ptt^ 
#[4, 3-d]P^Pg-7-^li 

LU 5-(2-^^^)-l-^^-3-lEM^-l, 6--M-7H-Ptt^[4, 3-d] 

io p^ps-7-s^j^$4, &mmnm 1 ^* 3 ^78.7% 

m. p. 156-158°C ; 

'HNMR (DMSO-de) (ppm) : 5 0. 94(t,3H), 8 1. 39 (t, 3H) , 8 1. 77(q,2H), 
8 2. 83(t,2H), 5 4. 19(q, 2H), 8 4. 44(s, 3H), 8 7. 11 (t, 1H) , 6 7. 19 (d, 1H) , 
8 7. 53 (t, 1H) , 8 7. 83 (d, 1H) , 8 13. 29 (s, 1H) ; 
15 MS (FAB) 329(M+1)„ 

#?3i4, ^j&5-(5-mmm.m-2-z,mm3£m-i-^m-3-iEmm-i, 6- 

ZlM-7H-Ptt(l^[4, 3-d]P&P£-7HjM 

£1 5-(2-Z J flg^)-l-¥^-3-iE^-l > 6--M-7H-Ptt(^^[4, 3-d] 

mmmmm 1 4 nm^o 74. 9% 

20 ^i5, 5-[2-Z,^-5- («^-3, 5--^^RjRRi-l-5i@5tS) ^S]-l- 

¥S-3-lEF^-l, 6--M-7H -\\\tm#l4,3-d]mifc-7-mm (4tl=rtK2)) 
^lOOml^E!/^^, 1.5gJ®5t-2, 6--¥*n^^ 10ml ^ 

•f, *^4PTinA3.o g ^(4)/ fe t/ 0 ip^^Wi/hat, 

tmm^ymmmM, 7&m, mm, z,mz,mm^^nmM^mw 2. s g , 

25 j 4 ^ 79. 0% o 

m. p. 196-199°C ; MS (FAB) 505 (M+l) ; 
'HNMR (DMSO-de) (ppm): 8 0. 92-0. 96 (m, 9H) , 8 1. 36(t,3H), 6 1.71- 
1.79(m,4H), 6 2. 74-2. 78(m,2H), 6 2.82(t,2H), 6 3. 47(m,2H), 8 4.24 
(q, 2H) , 6 4. 45 (s, 3H) , 8 7. 38 (d, 1H) , 8 7. 84 (dd, 1H) , 8 7. 94 (d, 1H) ; 

30 C 23 H 32 N 6 03S 2o 

■&mm^ ^5-[2-¥^-5- m&s, & 
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R^iEmm, r 2 ^?¥*, R^zpm, r«. r s ^?d (it^o)) 

l > 4- (2- BSfeJKS) -i-¥*-3-jE^SnH:(*-5- ¥9felBc 

5 ScM^Jfi^J 1 #m 1 Jj&'&J&o /*5f& 74. 9%o 
^^m. p. 125-26°C ; 

'HNMR (DMSO-de) (ppm) 6 0. 93 (t, J=7. 3Hz, 3H) , 8 1. 73 (q, J=7. 3Hz, 2H) , 8 

2. 77 (t, J=7. 5Hz, 2H) , 8 3. 84 (s, 3H) , 6 4. 15 (s, 3H) , 8 7. 07 (t, J=7. 5Hz, 1H) , 
8 7. 16 (d, J=8. 3Hz, 1H) , 8 7. 50 (t, J=7. 6Hz, 1H) , 8 7. 61 (d, J=7. 5Hz, 1H) , 8 

10 11.95(br, 1H); 

MS (FAB) 317(M+l)o 

^»2, ^5-(2-¥ft*^*)-l-¥S-3-IEM3l-l, 6--S-7H-flttPi 
#[4, 3-d]P^e£-7-S 

W^iKD^^JS^, SM^Jfi^J 1 ^« 2 ^83.8%o 
15 J^^^M m. p. 140-141 °C; MS (FAB) 299(M+l) c 

2^13, ^5-(2-¥*C*^)-l-¥*-3-jEm*-l, 6--a-7H-PttPi 
#[4, 3-d]P«-7-$tl3 

W5-(2-¥HS**)-l-¥^-3-iEMS-l. 6--g,-7H-Btt^[4, 3-d] 

«fue-7-s^ii^, ficI^J 1 ^51 3 ^&1^ 0 

20 /^^tft^ m. p. 160-61 °C; MS (FAB) 315(M+1) 5 

'HNMR (DMSO-de) (ppm) 8 0. 93 (t, 3H) , 8 1. 74 (m, 2H) , 6 2. 8 (t, 2H) , 8 

3. 87 (s, 3H) , 8 4. 44 (s, 3H) , 8 7. 10 (t, 1H) , 8 7. 20 (d, 1H) , 8 7. 54 (t, 1H) , 8 
7.68(d, 1H), 8 13. 38 (s, 1H) . 

mw 4.5- (5-mmmm-2-^mm^m) -i-wm-3-jEmm-i , 6- - m-7h- 

25 nttP£#[4, 3-d]P«-7H?M 

6-Z1M-7H -PM#[4,3-d]«-7-^K (to£4&(3)) 

m&-2, 6-- tpmmm 2. o g m^- 5mi tc^*, ftK*&#*PTinA^iri 4 s 

30 3. Og, &m%±m> Na£0, Na 2 S0 4 ^Jt#, 

jtfe@#2. 8g, ^78. 5%„ 
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/^t/^S m. p. 214-215°C ; 

'HNMR (DMS0-d 6 ) (ppm) , 6 0. 91-0. 96 (ra, 9H) , 8 1. 72-1. 83 (m, 4H) , 5 
2. 79-2. 89 (m, 4H) , 5 3. 53(d,2H), 6 3.94(s,3H), 5 4.44(s,3H), 8 7.39 
-7. 42 (m, 1H) , 8 7. 87-7. 89 (m, 2H) ; 
5 MS (FAB) 491(M+l)o 

^]-l-^S-3-IEMX-l, 6--a-7H-Ptt^[4,3-d]0^P^-7-^S (5£ II 4 1 
Ri^JiE^, R 2 ^l?I, R 3 %m^, R S ^7¥S) (4^^/(4) ) 

io #m u&j&4-(2-mm.m^mmm)-i-^m-3-]Emm\km-5-^mm 
mm^mm 1 mw 1 j?m&j& 0 71. 4% 0 

m. p. 150-51 °C ; MS (FAB) 345(M+1) 
#M2, ^5-(2-lE^ft^S)-l-¥S-3-lE^*-l, 6--a-7H-B|;t 
15 P^?F[4, 3-d]«-7-K 

u^-(2-mmm^¥mmm)-i-wm-3-iEmm^-5-^mm^wMm 
mmmm 1 #m 2 1j&&j&o j^m 86. o% 0 

j^ytJ'fe&m. p. 115-16°C ; MS (FAB) 327(M+1) 0 

^SI3, ^5-(2-lEM* i ^*)-l-¥S-3-lEMS-l, 6--a-7H-Ptt 
20 P*^[4, 3-d]«-7-SftS! 

^ 5- (2-jEH^*^S) -l-¥S"3-iE , 6-~ M-7H-B|:bt^^ [4, 3-d] 

®ife-7-m%i]&w&m%Mffl i 2^1 3 urn?®,* 

J^^O'^^m. p. 111-112°C; MS (FAB) 343(M+1) ; 

'HNMR (DMS0-d 6 ) (ppm) , 8 0. 94 (t, 3H) , 8 0. 999 (t, 3H) , 6 1. 77 (m, 4H) , 
25 6 2.83(t,2H), 6 4.09(t,2H), 6 4. 44(s, 3H), 5 7. ll(t, 1H), 6 7. 20(d, 1H) , 
6 7. 53 (t, 1H), 6 7. 81(t, 1H), 6 13. 26(s, 1H) . 

-M.-7E-Q\tm# [4, 3-d ]P«-7-^K 

W 5- (2-lEMftS^) -1- ¥*-3-IEMS-l . 6- - fi-7H-P|«# [4, 3-d] 
30 P^B$-7-^S^Ii|4^M«^J 1 ^31 4 

^5. lr^5-[2-^I-5- 01^-3, 5-~¥3l^-l-^a5fcag) ^ 
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*]-l-¥*-3-IEp3*-l, 6--M-7H -Ptt^^[4,3-d]P^lS-7-^W 
(4)) 

2. Og )©^;-2, 6-- 5ml iU£+, #m^*PT#QA^3I 4 H 

5 j^&@#3. 2g, ^^76. 8% 0 
/^ttf^m. p. 222-226°C ; 

'HNMR (DMS0-d 6 ) (ppm) , 6 0. 89-0. 99 (m, 12H) , 6 1. 71-1. 83 (m, 6H) , 6 
2. 80-2. 84 (m, 4H) , 8 3. 51 (d, 2H) , 6 4. 15(t,2H), 6 4. 45(s,3H), 6 
7. 39 (d, 1H), 6 7. 85 (dd, 1H), 6 7.95(d, 1H) ; 
10 MS (FAB) 519 (M+l). 

R.^IE^S, R,;$Z.g, R 3 ^£S, R„, R 5 ^¥S) (^tl (1) ) 

15 &mu ^j&5-(5-mnnm-2-z,m.m^m)-i-z,m-3-jEmm-i, 6- 

— S-7H-ntk^[4, 3-d] H^B£-7-S 

W^M^iJ 1 ^» 2 ffin?*® (5-(2-Z,ftS^)-l-Z,S-3-iERl*-l, 
6--M-7H-PttP£4M4, 3-d]^-7-P) ^SiSJS*4, SJfc&ifefcl 1 # 
fei^TI^, F*>P3j80. 2%o 
20 ^»2, ^5-[2-Z»H36-5- («R5£-3, 5-~ ^^^-1-^itS) ^ 

S]-i-Z.£-3-lEP3*-l, 6--M-7H -nttP*^[4,3-d]lflfljS-7-S 

i w^^mm**, i &m 5 ^atf^, ^ 

% 82. 3% 0 

^3, ^5- [2-Z.&36-5- ()l|M^-3, 5--¥^im^-l-^®fcS) * 
25 3l]-l-Z.*-3-iEP5*-l, 6--SL-7H -nft^[4,3-d]iiSi!l-7-9iEB 

£ 100ml H5Ill/&)»i4>, iq^» 2 4. 5g, ¥^ 30ml ftft, 2,4- 
5R(X5f -1, 3-~Sit^-2, 4-~W^ifT^-2, (Lawesson 

i^ij)1.5g, 0^3^, #/IJIIJt (JSBTflJ: it^/WlOO: 
SMJS^Ht, *HPM£i&BAnSMfr$§a¥, 2N NaOH 

30 jjc$fe2 7k, Gtiimm NazSO,^,^, Z.B£M^ifi#1ffe0#, 87. 5% 0 

%MM6> $iJ#5-[2-^ft*-5- (Jl^-3, 5--^^imnf-l-5i^) S£ 



n 
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*]-l-¥*-3-IEM2k-l, 6-z:fi-7HHiftl!£#[4,3-d]l«l&-7-$ftB • t&*»Kifc 
^ 0. 25g ftl**^*^*^ 5ml ¥04', t£jS}f #T, *PA 0. 5g £i& 

m2mn\t^m (2) , »Mh, ^mpmh, j±&. #^@#o.6 g , 

m. p. 200-202 °Co 

^#^14^wistar ifclSUOR, #M 230-250g, fflj£Ett 

#£S*L, m&ffin, io ^/KtSti^ 3 A» 1 JSUsJa^&tftfflft. ^ 

10 WfiMZJE, M^gfeWPBB*!^^— Jio ^iPl^tl(l) 40mg/kg> 
20mg/kg ; tt,-^^f(2) 40mg/kg, 20mg/kg ; ft/^O) 40mg/kg. 20mg/kg ; 
ik&SfaiA) 40mg/kg, 20mg/kg ; PB14XtJftI$ffii&flS# 50mg/kg RttfflM (1% 
&¥aW$l3Hft) B 35min, ffl SEN-3201 $IJ^MlJ^*^i,l^^, 

Jfollfcf&JE 10V, rsJPiHij-fa] (Tl) 250msec, MfflBtH] (T2) 10msec, jf^fttll] 

15 (T3)500u sec, $J#Jf^!j (n)25, |WIB^H3t#^itHt 1^^^^ (sec) 

(p<o.ood , m^m%i^mmmmum, stMtia)^ vc^&m 

20 ^-t^^M^HJM (P<0.001) , Ifil^M^- KPJ^I«Btra] 



1. ^^^^^^^^^^^^^^Umi^^^^^^^^P^tB^B^ral^^niq) 





i%mm (mg/kg) 


J» (R) 


mttw cm 


nmmm cm 






8 


53.0 + 8. 7 


78 + 16.4 




20 


8 


28.8 + 1. 7*** 


1305. 1 + 588. 8*" 




40 


8 


29.5+4. 2*" 


2943. 1 + 552. 9*"" 




10 


8 


29. 5 + 4. 2"* 


1069.8 + 621.5"* 




20 


8 


29.5 + 4. 2*** 


1480. 5 + 469. 7*** 




40 


8 


30. 1 + 3. 9*" 


2675.5 + 769.2*"* 




20 


8 


32.8+4. 4*" 


551.8+350. 8* 




40 


8 


30.4 + 2.6"* 


809. 6 + 247. 5" 




20 


8 


31.8 + 3. 1"* 


304. 5 + 174. 1" 




20 


8 


31.9 + 4. 5*" 


829.9+550.2 
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Mi&Wm 50 8 28.9 + 1. T 2272. 5 + 326. 2 W 

*P<0.05, ~P<0.01, ~P<0.001, >=}rtm$.V&; "P<0.05, m$i&Wm\k. 

T&ykJjfe: ^^^^Llftt^lwistar ^v^40 A, #S 240-270g o ^RP 
mikS^!} (2) 40mg/kg, 20mg/kg> lOmg/kg, ffittX^g^j^p^ 50mg/kg R 

ttmM (wm^mnfcm®^ m ih, 3h, 6, 24h, ^s^%sen-32oi$ij^ 

#§#J^*^*M^, MWtfcm 10V, fHjPSHrffB] (Tl) 250msec, JESH&tft (T2) 
10msec, (T3) 500usec, MWtJ¥M (n) 25, |W|HfflHit#^itB^ 

BO^^^ (sec) ^PBI^fltJIKWra (min) „ 

&&£S&$H^2#f^ f ^m^HJ: ^t/(2)40mg/kg. 20mg/kg 
m^i,PJ^«BtfaJ#^iij24/jN^, R^mM^jM^M, UfmErFPBtt 



2. 4fc^(2)Xif^^g|)i±PHj#^Bj-f^^J^pa 









0 








mg/kg 




ih 


WoJS 3h 


15 IS 6h 


f5S 24h 






77.6 + 28.2 


78. 0+16. 4 


63. 6 + 20. 6 


78. 1±49. 4 


66.0+16.8 


ft** (2) 


10 


67. 7 + 12.3 


679.6 + 513.2*** 


544. 7 + 166. 9*** 


268.7 + 146. 2*** 


98.6 + 57.9 


ft** (2) 


20 


82.4 + 26.6 


1514.8 + 258.9*** 


906.0 + 406. 7*** 


275. 8+154. 2*** 


201.0 + 85. 7** 


ft** (2) 


40 


84. 0+18. 4 


2187. 1 + 547.8*** 


783. 0 + 329. 2**" 


678. 7 + 221.8*** 


194.0 + 65. 1** 




50 


62.8 + 7. 7 


1067. 0 + 204. 5*** 


44. 0+11. 3**" 


38.8 + 5. 6 Bfttt 


61.0 + 8. 7 s * 



*P<0.05, ~P<0.01, ~P<0.001, ^WJHffltfc. ""P<0.05, EW^tfci^ (2) It. 



. «tfe^ffe: ^#J^KMH#/hi,40P,, #S28-32g, «Ht'MM0K, 
#S24-28go Utt^^jdtEtb^^, ^;«A^F*), m#, 

^zjfyp, ^®ma*^ei*^s*L, ioj/Kt«t^3^, t§i#i 
Mjuj%=?$g&m%, rh%a*$B.%mm, w^^tmmnm^i 72h a /mpm 

^4»(l), it&W(2), ifc^(3). ft^(4)ftj*^80ing/kg, 40mg/kg, PH 
tt^MII Mf 80mg/kg &*fM£l (l%^¥I^|fi) B 30min, 

w^^MiittAJittt^aaErt. «t*6tb^i^is i, m^ftftmmsm, m 
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&tfti££$n*3^, &!M£I?J1. PM^t (2) 40m g /k g . 80m g /k g , 
ftttmmm&B# 80m g /k g Jg 2h (*), ^tt^^^ltt|#/hi,^W^f[^lJ^ 
(11^> 20 16 #0 , il^W^:^^ (60%, 80%, 70%) , %*fM£& (1 

10%) ttsw^M^w^CP^.oi), ^t^ti (2) Hwfettmm 





Mm. (mg/kg) 














10 


1 


i 


10 




80 


10 


4 


7* 


40 




40 


10 


3 


4 


30 




80 


10 


8" 


20** 


80 




40 


10 


6* 


11* 


60 




80 


10 


3 


4 


30 




40 


10 


2 


2 


20 




80 


10 


3 


5 


30 




40 


10 


2 


3 


20 




80 


10 


6* 


16** 


70 



*P<0. 05, **P<0. 01, ^MMi&lt. 



«^:tiI^8R, j«12-15k g , i£'&o ffij£Ett^fl*|30m g /k g 

mm, ftm®;^B#MAfiLB.m£%r, ia^jflLji; mmA&wizm<b&, m 
^%mmm^fw.mzMnf w., mmix^B^^ rm-6ooo m^^m, 
mix, mmmmxigt u §#t^^^#Airtj5 3 /hHt^^jicifiLjE, 

*£JI3?BJ: PJKtti^4»(l), ^4»(2), *fc-£*»<3). 4fr£4fc(4) 40m g /k g 

j5 3<iMttrt, ^-^igcjfiLfiE (^^iffi> sj&ee) > mmmmm 

^> «^G^m£tfJi^; Mrott^M^M±M#40m g /k g WBJMWM^ 

mnm 12. ^m^ti (2) ^m^mmuLmm^.mmmm^UM.f±.^ 

Iftwi star m^±m40P,, ftM. 220-240 go (2) , Ml 
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m#, mm^m mm^mmmmm^. rm-6ooo b^*a#^s 
ia^tJCo ismm^ftm.-. mmmmrn cmmmm , vc&w (2> 20m g /k g , 

(2) 40mg/kg, (2) 80mg/kg, BM|3# 50mg/kg o 

^Htfej: g&HiMlU 1^15^ 30 #n 60 120 180 

1> tt,^(2)^J#^f^^^^P|R)$n^4^, ^m^HJ: £5+-3t 
10 mi^it^ (2) 20mg/kg> 40mg/kg, 80mg/kg, *f^§(,4>^0)3Mtfjf^; M 
50mg/kg 15 #n 30^WltiP^:i,^*^#ffio 

^4. ^tl(2)^^^^^^^p^ 





fit 


#J'*3& 














(mg/kg) 


(JO 




mm 15 ^> 


KJS 30 # 


ISJg 60 # 


120 # 






8 


421±32. 6 


423 + 29. 7 


424 ±29. 6 


425 ±22. 9 


424±22. 6 


ft** (2) 


20 


8 


445 ±25. 1 


440 + 29. 7 


440 ±29. 6 


436±22. 9 


428±22. 6 


ft** (2) 


40 


8 


429±42. 8 


422 + 29. 7 


427 ±29. 6 


425 + 22.9 


424±22. 6 


ft** (2) 


80 


8 


439±22. 6 


439 + 29. 7 


442 ±29. 6 


436 + 22.8 


438±22. 6 




50 


8 


429 + 26. 1 


445 ±29. 7 


444 ±29. 6 


437±22. 8 


439 ±22. 6 



2> fa&m(2mmmjzu.to.mti&vk-tB\$is. mem^, fgm&Wi 

+— mm^it^(2) 20mg/kg, 40mg/kg, 80mg/kg, M^H^^jfiLidEfP^^ 



15 JfiLH*S5cBJS6<I^P|fil; HMMN 50mg/kg tei&mjs 15 ##jfiUEJF&TP£, H 

















m a 






^Lf^Sk& (mmHg) 






(mg/kg) 


(K) 




KJS 15 # 


mm 30^ 


mm 60 # 


RJS 120 # 






8 


130+13. 7 


132±29. 7 


131 + 29. 6 


130 + 22.9 


134±22. 6 


ft** (2) 


20 


8 


134 + 7. 2 


132 + 29. 5 


134±29. 6 


128 ±22. 9 


127 + 22. 6 


ft** (2) 


40 


8 


129±13. 6 


130±29. 7 


134±29. 6 


122±22. 9 


133 + 22.6 


ft** (2) 


80 


8 


126±12. 1 


121±29. 7 


123±29. 6 


121 + 22. 9 


119±22.6 




50 


8 


120+10.6 


90±29. 7"* 


90 ±29. 6*** 


88 ±22. 9~ 


93 ±22. 6" 



~p<o.oi, ~p<o.ooi, ^FXtRRfi*H5fllf<aLttt. 



20 

15 
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~s± yJ'j 








W^\i\lB. (mmHg) 








(mg/kg) 


(K) 




KJ§ 15 # 


mfe 30 4> 


f$/S 60 # 


MB 120 # 


mmm. 




8 


109 + 14. 1 


110 + 29. 7 


109 + 29.6 


108 + 22.9 


112 + 22.6 




20 


8 


109 + 14. 1 


108 + 29. 7 


104 + 29.6 


101 + 22. 9 


102 + 22.6 




40 


8 


109 + 14. 4 


109 + 29. 7 


109 + 29. 6 


109 + 22.9 


112±22. 6 




80 


8 


102+12.0 


102 + 29. 7 


97 + 29.6 


96 + 22.9 


94 + 22.6 




50 


8 


98 + 16.0 


68 + 29. 7"* 


70 + 29. 6~ 


68 + 22. 9*** 


71+22. 6" 



**P<0.01, ~P<0. 001, ^WM#l2]w!ffi.lt!&.. 

v&y/kute: &m Biiss m, mm^Rmn\t^^mmm^.mmm^bWL 

tf] LD 5 o>3000mg/kg, 95%nHf pl^>2500-3000g/kg; (2) #J LD 5 o>3000mg/kg, 

95%RTfgPS^>3000g/kg mg/kg; (3) #J LD 50 ^ 2500mg/kg, 95%nHfPI^ 

2500-3000mg/kg, #,^#1(4) 6<J LD 50 >3000mg/kg, 95%nHf pg^>3000mg/kgo 

m^mmm^mfr^jU)) (1999, 4(3) : 237-240 > ^3t®iM#LD 50 ^ 

635mg/kg, 95%"nr-fH PS^ 50-672mg/kg o 

^Hjw^^jf^^^s' ,5' -^-mmmm-mm (cgmp 
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1-6 tinf m^mmm 3-6 ^mm^m^mmmmmm 1-6 ^ 
is ^mm^Mfiim. 2-e>^mmTM'm'&m, i-6tiifw 

SOT^S, sU-6>N8j^Wj&By£. 

W^ftl. R„ R 2 . R 3 > R 4 ^R 5 ^ 



3, mmumm#2ffi&M[&m#mifemmffi£.VB, mm\t 

^gg]-l-^*-3-iERf*-l, 6--M-7H -Blt^[4,3-d]l*B£-7-^; 

5-[2-Z,$C£-5- (JI^-3, 5--^S^(#-l-5i«) fI]-l-¥I-3- 
IEP3*-1. 6-Z1M-7H -BtfcPS6^[4,3-d]l«lg-7-«ES; 
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6-— S-7H -&M#[4, 3-dmm-7-^M; 

lEmm-i, 6--M-7H -u\tm#i4, 3-dim^-7-mmx 

5-[2-Z»*t*-5- («^-3, 5--¥Iii-l-iSi) ^s]-i-z,s-3- 
EM-l, 6-Z1M-7H -Ptt^^[4 } 3-d]«-7-^^ 

5-[2-m^-5- (jii^-3, 5--^mmm-i-mmm^ ^i-i-^s-3- 

jEMS-l, 6--^^ -Ptfcl^^[4,3-d]l€B^-7-^o 

GVatt iv fo&yufc&n mmmtmxm ^mwrn^m-. 




S0 2 Y 

(HI ) (IV) 



in Rj£ iv ik'&'Mtip , r,. r 2 ^ R 3 *g|W]iP^|W], ^/i-6^ha 

flTlft'J&S, M^-^h H MTtii 1-6 ^JI^W^ftSflK 3-6 ^J^^M 

r 5 ^m, i-6tMf^s, 2-6^a^e<j^», 6-io ^&m=?m 
^mmi-G^m^MffiWtm-, R 6 ^it, i-6^$j^itt^s, 3-6^ 

mTMffi'&m, 3-8tMf 1-6 tilTMI; Y^CK 
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5 ^-^^ iv ^^^/stfiij^ vi tt,^, vi it^m^jtmitBm 



sUv, ^v^vitt^'tJ^, R„ R 2 -^R 3 ^IW1^IWJ, ^1-6 
-tlUf^^l. £/>->h h Ji^te 1-6 >h«j|iTW^«*gR 3-6 >N£jg( 

10 ^ftSfl^MUPRttW l-6^JgT^S, 2-6tMfTOi, ^6 

7$m-. R^m, i-e^mm^mm, 2-6 ^mw^&im'&m, 6-10^ 

1-6 ft If W^iS; R 6 ^M, l-6^MT6tJ^*, 3-6 

15 ^mm?MM'&m, 3-8 tiif m^mmm 1-6 -tajs^w^BfeSi y ^ 

CI, F, Br m Io 

-rM^M^.mn^m, ^^-20-200°c o 

12, $iJ^^iJ^^4^^Ptt^^Pg^S^^t/6tl&W^, JUfcR 

25 13, u 1 «sc 2 i& 3 ^ptt^^p^p^sti^t/^^tt^eti^ 





o 



/—Re 
•R 5 



SO2N n-R 6 
X R 5 



(V) 
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